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resin intermediate cylindrical member that 1s disposed
between the outer-side cylindrical member and the inner-
side cylindrical member. The intermediate cylindrical mem-
ber has an oil feed orifice through which the semisolid
lubricating o1l 1s guided from an outer circumierential face
side to an mner circumierential face side when 1nserting the
intermediate cylindrical member into the outer-side cylin-
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STEERING COLUMN DEVICE AND
MANUFACTURING METHOD FOR THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-

cation No. 2020-005996 filed on Jan. 17, 2020, incorporated
herein by reference in 1ts entirety.

BACKGROUND
1. Technical Field

The disclosure relates to a steering column device for
rotatably supporting a steering shaft of a vehicle and a
manufacturing method of the same, and more particularly
relates to a steering column device that has telescopic
functions 1n which the position of a steering wheel 1s
adjusted 1n the vehicle front-rear direction and a manufac-
turing method of the same.

2. Description of Related Art

Some steering column devices provided with telescopic
tfunctions for adjusting the position of the steering wheel 1n
the vehicle front-rear direction have a resin intermediate
cylindrical member disposed between a metal upper tube
that serves as an outer-side cylindrical member and a metal
lower tube that serves as an mner-side cylindrical member,
to facilitate smooth telescopic adjustment by the driver (e.g.,
see Japanese Unexamined Patent Application Publication

No. 2001-3225352 (JP 2001-322552 A) and Japanese Unex-
amined Patent Application Publication No. 2019-189047 (JP
2019-189047 A)).

When performing telescopic adjustment, the fitting length
between the upper tube and the lower tube changes as the
steering wheel moves 1n the vehicle front-rear direction. In
the arrangement described i JP 2001-322532 A, a bushing
serving as an intermediate cylindrical member 1s integrally
mounted to the lower tube, and during telescopic adjustment
the inner circumierential face of the upper tube slides over
the outer circumierential face of the bushing. Also, in the
arrangement described 1n JP 2019-1890477 A, a protrusion 1s
formed on the outer circumierential face of a retainer
serving as an intermediate cylindrical member, and this
protrusion engages a hole portion of the upper tube, thereby
restricting movement of the retainer relative to the upper
tube 1n the axial direction, as well as rotation around the
axis.

SUMMARY

In order to perform even smoother telescopic adjustment
in the steering column device configured as described above,
grease 1s preferably applied to the surface of the intermedi-
ate cylindrical member where sliding occurs (the outer
circumierential face in the arrangement described in JP
2001-322552 A, and the inner circumferential face in the
arrangement described i JP 2019-189047 A). However,
when applying grease to the outer circumierential face of the
intermediate cylindrical member, the viscosity of grease
increases as the grease shrinks, due to the thixotropy of the
grease, and the intermediate cylindrical member increases 1n
diameter and adheres to the upper tube more readily. Also,
when applying grease to the inner circumierential face of the
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2

intermediate cylindrical member, the itermediate cylindri-
cal member decreases 1n diameter and adheres to the lower
tube more readily, due to the thixotropy of grease in the same
way.

When a fixation phenomenon due to this adherence
occurs, the steering wheel may not move easily when
starting telescopic adjustment, which may give the driver an
unnatural or unpleasant sensation. Note that thixotropy 1s a
general nature of semisolid substances of which viscosity
becomes lower under application of shearing stress and a
liquid state 1s exhibited, and when the stress 1s removed the
viscosity gradually rises, and a solid state 1s exhibited.

A conceirvable measure to deal with this 1s to place grease
both between the outer circumierential face of the interme-
diate cylindrical member and the mner circumierential face
of the upper tube, and between the iner circumierential face
of the mtermediate cylindrical member and the outer cir-
cumierential face of the lower tube. Placing grease in this
way causes force increasing the diameter of the intermediate
cylindrical member and force reducing the diameter thereof
to cancel each other out, thereby enabling the intermediate
cylindrical member to be suppressed from adhering to the
upper tube or the lower tube. However, this arrangement
involves work of coating the outer circumierential face and
the 1inner circumierential face of the intermediate cylindrical
member with grease and performing assembly, which 1s
troublesome, and will lead to increased costs due to poorer
work efliciency at the time of manufacturing the steering
column device.

Accordingly, the disclosure provides a steering column
device regarding which a semisolid lubricating o1l can be
casily coated on the outer circumierential face and the inner
circumierential face of the resin intermediate cylindrical
member disposed between the outer-side cylindrical mem-
ber and the inner-side cylindrical member when manufac-
turing the steering column device, and a method thereof.

According to a first aspect of the disclosure, a steering
column device for supporting a steering shaft such that the
steering shaft 1s rotatable with respect to the steering column
device, a steering wheel being linked to the steering shatft,
includes a metal outer-side cylindrical member that 1s rela-
tively movable mn an axial direction, a metal 1nner-side
cylindrical member that 1s relatively movable in the axial
direction, and a resin intermediate cylindrical member that
1s disposed between the outer-side cylindrical member and
the mner-side cylindrical member. A semisolid lubricating
o1l 1s disposed between an outer circumierential face of the
intermediate cylindrical member and the outer-side cylin-
drical member, and between an inner circumferential face of
the intermediate cylindrical member and the inner-side
cylindrical member. The intermediate cylindrical member
has an o1l feed orifice through which the semisolid lubri-
cating o1l 1s guided from an outer circumierential face side
to an inner circumierential face side when inserting the
intermediate cylindrical member into the outer-side cylin-
drical member.

According to a second aspect of the disclosure, a manu-
facturing method for the steering column device includes a
first process of coating the inner circumierential face of the
outer-side cylindrical member or the outer circumierential
face of the intermediate cylindrical member with the semi-
solid lubricating o1l, a second process of inserting the
intermediate cylindrical member into the outer-side cylin-
drical member, and a third process of inserting the inner-side
cylindrical member into the mner side of the intermediate
cylindrical member that 1s inserted into the outer-side cylin-
drical member. The semisolid lubricating o1l guided from the
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outer circumierential face side of the intermediate cylindri-
cal member to the mner circumiferential face side 1n the
second process 1s disposed between the mner circumieren-
tial face of the mtermediate cylindrical member and the
inner-side cylindrical member 1n the third process.
According to the above aspects, a semisolid lubricating

o1l can be easily coated on the outer circumierential face and
the 1nner circumiferential face of the resin intermediate

cylindrical member disposed between the outer-side cylin-
drical member and the inner-side cylindrical member when
manufacturing the steering column device.

BRIEF DESCRIPTION OF THE

DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments of the disclosure will be
described below with reference to the accompanying draw-
ings, 1n which like signs denote like elements, and wherein:

FIG. 1 1s an overall view of a steering column device
according to an embodiment of the disclosure;

FIG. 2 1s a sectional view illustrating a configuration
example of the steering column device;

FIG. 3 1s a cross-sectional view of the steering column
device, taken perpendicular to the axial direction;

FI1G. 4 1s a perspective view 1illustrating a collar;

FIG. 5 1s an explanatory diagram illustrating an upper
tube, a lower tube, and the collar;

FIG. 6A 1s an explanatory diagram illustrating a manu-
facturing method of the steering column device;

FIG. 6B 1s an explanatory diagram 1illustrating the manu-
facturing method of the steering column device;

FIG. 6C 1s an explanatory diagram 1illustrating the manu-
facturing method of the steering column device;

FIG. 6D 1s an explanatory diagram 1llustrating the manu-
facturing method of the steering column device;

FIG. 7A 1s a partially-enlarged view of FIG. 6A;

FIG. 7B 1s a partially-enlarged view of FIG. 6B;

1G. 6C;

FIG. 7C 1s a partially-enlarged view of FI
FIG. 7D 1s a partially-enlarged view of FIG. 6D;

FIG. 8A 1s an explanatory diagram illustrating a manu-
facturing method of the steering column device according to
a comparative example;

FIG. 8B 1s an explanatory diagram 1illustrating the manu-
facturing method of the steering column device according to
the comparative example;

FIG. 8C 1s an explanatory diagram 1llustrating the manu-
facturing method of the steering column device according to
the comparative example;

FIG. 8D 1s an explanatory diagram illustrating the manu-
tacturing method of the steering column device according to
the comparative example; and

FIG. 8E 1s an explanatory diagram 1llustrating the manu-
facturing method of the steering column device according to

the comparative example.

DETAILED DESCRIPTION OF

EMBODIMENTS

Embodiment

An embodiment of the disclosure will be described with
reference to FIGS. 1 through 7D. Note that the embodiment
described below 1s given as a preferred specific example for
carrying out the disclosure. Although there are parts in
which various technological matters that are technologically
preferable are exemplified 1n detail, the technical scope of
the disclosure 1s not limited to the specific forms thereof.
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Overall Configuration of Steering Column Device

FIG. 1 1s an overall view 1llustrating a steering column
device according to the embodiment of the disclosure. FIG.
2 1s a sectional view illustrating a configuration example of
the steering column device. FIG. 3 1s a cross-sectional view
of the steering column device, taken perpendicular to the
axial direction. Note that in the following, “up™ and “down”
refer to “up” and “down” in the vehicle up-down direction
in a state 1n which the steering column device 1s installed 1n
a vehicle.

A steering column device 1 1s provided for supporting a
steering shaft 11, which rotates along with a steering wheel
10, so that the steering shait 11 1s rotatable with respect to
the steering column device 1. The steering column device 1
1s provided with an upper tube 2 and a lower tube 3 that are
formed of metal and are capable of relative movement 1n the
axial direction, a collar 4 that 1s made of resin and 1s
disposed between the upper tube 2 and the lower tube 3, a
first holding plate 51 and a second holding plate 52 that are
fixed to the upper tube 2, a bracket 6 that 1s attached to the
vehicle body, a lock lever 7 that 1s operated by the driver, a
clamp mechanism 8 that operates by pivoting of the lock
lever 7, and a power-assisted steering device 9 that imparts
torque to the steering shaft 11 to assist steering. The upper
tube 2, the lower tube 3, and the collar 4 are respective forms
ol an outer-side cylindrical member, an 1nner-side cylindri-
cal member, and an intermediate cylindrical member, of the
disclosure.

The steering column device 1 1s installed 1in the vehicle,
inclined as to the horizontal direction, such that the side
thereol to which the steering wheel 10 1s attached 1s higher.
The upper tube 2 1s disposed higher than the lower tube 3,
and accommodates part of the lower tube 3. The upper tube
2 and the lower tube 3 both have cylindrical shapes and are
made of metal. The collar 4 1s disposed on the inner side of
the upper tube 2, at the lower end portion thereof.

When performing telescopic adjustment in which the
position of the steering wheel 10 1n the vehicle front-rear
direction (the rnight-left direction in FIGS. 1 and 2) 1s
adjusted, the length of fitting between the upper tube 2 and
the lower tube 3 changes as the steering wheel 10 moves 1n
the vehicle front-rear direction. The collar 4 1s interposed
between the upper tube 2 and the lower tube 3 and thereby
makes the movement of the upper tube 2 as to the lower tube
3 in the axial direction to be smooth at the time of telescopic
adjustment.

The steering shait 11 has a cylindrical outer shaft 111 that
1s disposed on the mner side of the upper tube 2 and the
lower tube 3, with the steering wheel 10 attached to one end
portion thereof, and an 1nner shatt 112 spline-fit to the outer
shaft 111. The outer shait 111 and the inner shait 112
integrally rotate with the steering wheel 10, with a rotation
axis line O as the center of rotation. The center axis of the
upper tube 2 matches the rotation axis line O.

The outer shait 111 1s rotatably supported by the upper
tube 2, through a ball bearing 12. An outer circumierence
spline fitting portion 112a 1s provided to the inner shaft 112,
on the outer circumierential face at the one end portion 1n the
axial direction, at the steering wheel 10 side. This outer
circumierence spline fitting portion 112q 1s it into an 1nner
circumierence spline fitting portion 111a of the outer shaft
111. The outer shaft 111 1s capable of relative movement as
to the inner shaft 112 in the axial direction, over a prede-
termined range, while maintaining this fit state. An input
shaft 91 of the power-assisted steering device 9 1s fixed to
the other end portion of the mmner shaft 112 in the axial
direction.
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The power-assisted steering device 9 1s provided with the
input shait 91 and an output shait 92, a torsion bar (twisting
shaft) 93 disposed between the mput shait 91 and the output
shaft 92, a torque sensor 94 that detects steering torque 1n
accordance with the amount of twisting of the torsion bar 93,
an electric motor 95 that 1s supplied with motor current
corresponding to the detected steering torque by the torque
sensor 94, from a control device that i1s omitted from
illustration, a worm gear mechanism that reduces rotations
of the electric motor 95 and transmits the reduced rotations
to the output shaft 92, and a housing 90 that accommodates
the worm gear mechanism and so forth. A worm wheel 96
of the worm gear mechanism 1s 1llustrated 1n FIG. 2, and this
worm wheel 96 meshes with a worm attached to the shait of
the electric motor 95 within the housing 90.

The end portion of the output shatt 92 protruding from the
housing 90 forward in the vehicle (the left side 1n FIGS. 1
and 2) 1s linked to one end portion of an intermediate shaft
via a unmiversal joint, and the other end portion of the
intermediate shait 1s linked to a pinion shait via a universal
joint. The pinion shait meshes with rack teeth of a rack shaft
that performs advancing and retreating movement in the
vehicle width direction, and the front wheels that are steered
wheels are steered by the advancing and retreating move-
ment of the rack shaft. FIGS. 1 and 2 illustrate a socket 13
at the output shaft 92 side of the universal joint connecting
the output shait 92 and the intermediate shatt.

A pair of arm portions 901 1s provided at the end portion
of the housing 90 on the front side 1n the vehicle front-rear
direction, one arm portion 901 of which 1s illustrated 1n FIG.
1. An o1l feed onfice 900 i1s formed 1n each of the arm
portions 901, and a support shaft (omitted from 1llustration)
that 1s attached to a steering member that 1s a support
member on the vehicle body 1s mserted through the o1l feed
orifices 900. The housing 90 1s supported by this support
shaft, and when performing tilt adjustment to adjust the
position of the steering wheel 10 1n the up-down direction,
the housing 90 swings centered on the support shatit.

The end portion of the lower tube 3 on the front side in the
vehicle front-rear direction 1s fixed by fitting to a cylinder
portion 902 of the housing 90. The first holding plate 51 and
the second holding plate 52 are fixed on the outer circum-
ferential face of the upper tube 2 with a predetermined
spacing therebetween 1n the circumierential direction of the
upper tube 2, as 1llustrated 1 FIG. 3. A slit 20 extending in
the axial direction between the first holding plate 51 and the
second holding plate 52 1s formed 1n the upper tube 2. The
slit 20 extends from the end face of the upper tube 2 on the
front side in the vehicle front-rear direction toward the
steering wheel 10 side, over a predetermined range 1n the
axial direction.

The bracket 6 1s provided with an attaching stay 61 that
has attaching portions 611 and 612 for attaching to the
vehicle body at both end portions in the vehicle width
direction, and a holder 62 that has a pair of side plates 621
and 622 that sandwiches the first holding plate 51 and the
second holding plate 52 in the vehicle width direction and a
top plate 623. Capsules 601 and 602 that are removably
attached to the attaching stay 61 are attached to the attaching
portions 611 and 612 respectively, and these capsules 601
and 602 are fixed to a support member at the vehicle body
by bolts, for example.

The clamp mechanism 8 1s configured including a cam
mechanism 80 that has a first cam member 81 that turns
along with the lock lever 7 and a second cam member 82 of
which rotation as to the side plate 621 of the bracket 6 1s
restricted, a tilt bolt 83 that passes through the first cam
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member 81 and the second cam member 82 in the vehicle
width direction and turns along with the lock lever 7, a thrust
bearing 84 that makes turning of the tilt bolt 83 smooth, a nut
85 screwed to an external thread 831 of the tilt bolt 83
protruding from the thrust bearing 84, and a washer 86 that
engages a bolthead 832 of the tilt bolt 83 and restricts
turning of the tilt bolt 83 as to the lock lever 7.

The t1lt bolt 83 is 1nserted through slots 621a and 6224
respectively provided in the side plates 621 and 622 of the
bracket 6, and slots 51a and 52a respectively provided in the
first holding plate 51 and the second holding plate 52. The
slots 621a and 622a of the side plates 621 and 622 are
formed long in the up-down direction, and the slots 51a and
52a of the first holding plate 51 and the second holding plate
52 are formed long in the vehicle front-rear direction.

When the lock lever 7 1s operated in the tightening
direction, the first cam member 81 turns as to the second cam
member 82, and the second cam member 82 moves toward
the nut 85 side along the tilt bolt 83. The clamp mechanism
8 clamps the side plates 621 and 622 of the bracket 6 toward
the first holding plate 51 and the second holding plate 52 by
operations of the cam mechanism 80. The first holding plate
51 and the second holding plate 52 are clamped and held by
the side plates 621 and 622, whereby the upper tube 2 1s
fixed as to the bracket 6.

On the other hand, when the lock lever 7 1s operated in the
loosening direction, the tighteming by the side plates 621 and
622 1s loosened, and the upper tube 2 1s capable of moving
in the vehicle front-rear direction and the up-down direction
as to the bracket 6. Tilt adjustment and telescopic adjustment
are performed 1n this state. When performing tilt adjustment,
the tilt bolt 83 moves 1n the up-down direction of the slots
621a and 622a of the side plates 621 and 622. When

performing telescopic adjustment, the tilt bolt 83 moves in
the vehicle front-rear direction of the slots 5S1a and 352a of
the first holding plate 51 and the second holding plate 52.
Configuration of Collar 4

Next, the configuration of the collar 4 will be described
with reference to FIGS. 4 and 5. FIG. 4 15 a perspective view
illustrating the collar 4. FIG. 5 1s an explanatory diagram
illustrating the collar 4 disposed between the upper tube 2
and the lower tube 3, 1n which the upper tube 2 1s illustrated
as an 1maginary outline (long dashed double-short dashed
lines).

The collar 4 integrally has a cylindrical main portion 41,
an annular protrusion 42 provided at one end portion 1n the
axial direction, an annular flange portion 43 that has a larger
outer diameter than the annular protrusion 42, and a retain-
ing claw 44 protruding outward 1n the radial direction from
the main portion 41, and has an overall cylindrical shape,
through which the lower tube 3 1s inserted. The annular
protrusion 42 1s formed protruding outwards in the radial
direction from the main portion 41, and the flange portion 43
1s formed protruding further outwards 1n the radial direction
from the annular protrusion 42.

Also, the collar 4 has a slit 400 formed over the entire
axial direction, with this slit 400 situated communicating
with the slit 20 of the upper tube 2, as illustrated in FIG. 3.
An engaging hole 200 with which the retaining claw 44 1s
engaged 1s formed 1n the upper tube 2. Rotation and move-
ment 1n the axial direction of the collar 4 as to the upper tube
2 1s restricted by the retaiming claw 44 engaging the engag-
ing hole 200.

The collar 4 1s 1nserted into the upper tube 2 from the end
portion of the upper tube 2 on the front side 1n the vehicle
front-rear direction. The annular protrusion 42 and the flange
portion 43 are provided at the rear end portion of the collar
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4 1n the direction of insertion into the upper tube 2. A
cylindrical expanded portion 21 that accommodates the
annular protrusion 42 1s provided on the end portion of the
upper tube 2 on the front side in the vehicle front-rear
direction. The mner diameter and the outer diameter of the
expanded portion 21 are larger than the inner diameter and
the outer diameter of the upper tube 2 at a portion rearward
in the vehicle front-rear direction from the expanded portion
21. The flange portion 43 1s disposed outside of the upper
tube 2, facing an end face 25 of the expanded portion 21 (see
FIG. 2) 1n the axial direction. The main portion 41 and the
annular protrusion 42 of the collar 4 are inserted into the
upper tube 2 until the flange portion 43 comes into contact
with the end face 25 of the expanded portion 21.

The collar 4 has formed therein o1l feed orifices 40 that
can guide the semisolid lubricating o1l from an outer cir-
cumierential face 4a side to an 1inner circumierential face 456
side when the collar 4 1s 1inserted 1nto the upper tube 2 from
the end portion of the upper tube 2 on the front side 1n the
vehicle front-rear direction. In the present embodiment, six
o1l feed orifices 40 are formed 1n the collar 4, equidistantly
in the circumierential direction, and part of the semisolid
lubricating o1l coated on the outer circumiferential face 4a
side 1s guided to the mnner circumierential face 46 side
through each of the o1l feed orifices 40. The semisolid
lubricating o1l 1s disposed between the outer circumierential
tace 4a of the collar 4 and an inner circumierential face 2a
of the upper tube 2, and between the 1mnner circumierential
tace 4b of the collar 4 and an outer circumierential face 3a
of the lower tube 3.

The semisolid lubricating o1l 1s a lubricant formed by
dispersing a thickener in a liquid base o1l made of a mineral
o1l or synthetic o1l to form a semisolid (gel). Placing the
semisolid lubricating o1l between the inner circumierential
tace 4b of the collar 4 and the outer circumierential face 3a
of the lower tube 3 makes sliding of the collar 4 and the
lower tube 3 smooth when performing telescopic adjust-
ment. Also, placing the semisolid lubricating o1l between the
outer circumierential face 4a of the collar 4 and the 1nner
circumierential face 2a of the upper tube 2 can suppress a
situation where the steering wheel 10 1s not readily moved
at the time of starting telescopic adjustment due to the
carlier-described thixotropy. In the later-described FIGS. 6 A
through 7D, this semisolid lubricating o1l 1s illustrated as
grease Q.

The o1l feed orifices 40 open to an axial-direction end face
42a of the annular protrusion 42 at the far side (steering
wheel 10 side) of the expanded portion 21, and an outer
circumierential face 4256 of the annular protrusion 42 closer
to the upper tube 2 side (forward side in direction of
insertion) than the flange portion 43. Next, a manufacturing
method of the steering column device 1 using the collar 4
will be described.

Manufacturing Method of Steering Column Device

FIGS. 6 A through 6D are explanatory diagrams 1llustrat-
ing the manufacturing method of the steering column device
1. FIGS. 7A through 7D are partially-enlarged views of
FIGS. 6A through 6D, respectively. FIGS. 6 A through 6D
and FIGS. 7A through 7D illustrate sections of the upper
tube 2, the lower tube 3, and part of the collar 4, taken along
the rotation axis line O.

The o1l feed orifices 40 are inclined as to the center axis
of the upper tube 2, so that at least a part thereol extends
turther toward the rear side 1n the direction of insertion as
the o1l feed onfices 40 become closer to the mner circum-
terential face 4b side. In the present embodiment, the o1l
teed orifices 40 are inclined as to the center axis of the upper
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tube 2 between the outer circumierential face 426 of the
annular protrusion 42 and the inner circumierential face 45,

such that grease G readily flows 1n the direction of an arrow
A 1n FIG. 7C. Also, 1n the present embodiment, the o1l feed
orifices 40 also open to part of an inner radial side of an end
tace 4¢ of the collar 4 rearward in the direction of insertion.
Note however, that the o1l feed orifices 40 do not have to
open to the end face 4c.

The manufacturing method of the steering column device
1 includes a first process of coating the inner circumierential
face 2a of the upper tube 2 or the outer circumierential face
da of the collar 4 with the grease G, a second process of
inserting the collar 4 into the upper tube 2, and a third
process of mserting the lower tube 3 into the collar 4 imnserted
into the upper tube 2. FIGS. 6A and 7A illustrate the first
process, and FIGS. 6B and 7B illustrate the second process.
FIGS. 6C and 7C 1illustrate a state upon completion of the
second process, and FIGS. 6D and 7D illustrate the third
process. Note that the first process, the second process, and
the third process are not performed 1n parallel. The second
process 1s performed after completion of the first process,
and the third process 1s performed after completion of the
second process.

Although FIGS. 6A and 7A 1illustrate an arrangement 1n
which the grease G 1s coated on the mnner circumfierential
face 2a at the expanded portion 21 of the upper tube 2, the
grease O may be coated on the outer circumierential face 4a
of the collar 4, at the forward end portion in the direction of
isertion. Also, although the grease G 1s preferably coated
on the entirety of the circumierential direction of the 1nner
circumierential face 2a of the upper tube 2 or the outer
circumierential face 4a of the collar 4, the grease G may be
coated on a plurality of positions 1 the circumierential
direction.

In the second process, sertion of the collar 4 nto the
upper tube 2 causes the grease G to be disposed between the
inner circumierential face 2a of the upper tube 2 and the
outer circumierential face 4a of the collar 4. Also, when the
annular protrusion 42 of the collar 4 1s inserted to the inner
side of the expanded portion 21 1n the second process, part
of the lubricating o1l in the expanded portion 21 1s guided
from the outer circumierential face 4a side of the collar 4 to
the inner circumierential face 45 side thereof via the o1l feed
orifices 40, as 1llustrated in FIGS. 6C and 7C.

In the third process, the semisolid lubricating o1l guided
from the outer circumierential face 4a of the collar 4 to the
inner circumierential face 45 side 1in the second process
comes to be disposed between the inner circumierential face
4b of the collar 4 and the outer circumierential face 3a of the
lower tube 3 as the lower tube 3 1s inserted to the mner side
of the collar 4. Also, 1n the third process, the collar 4 1s
inserted into the upper tube 2 until the flange portion 43
abuts the end face 2b of the expanded portion 21, and the
retaining claw 44 engages the engaging hole 200 of the
upper tube 2 1n this state.

Comparative Example

FIGS. 8A through 8E illustrate an upper tube 2A and a
collar 4A according to a comparative example along with the
lower tube 3. This upper tube 2A does not have the expanded
portion 21 provided at the end portion, and the outer
diameter and the mner diameter of the upper tube 2A are
uniform over the entirety thereof 1n the axial direction. The
collar 4A has a cylindrical main portion 41 in the same way
as the collar 4 according to the above-described embodi-
ment, but the o1l feed orifices 40 are not formed at the rear
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end portion 1n the direction of 1nsertion to the upper tube 2A,
and an annular wall portion 45 that has a larger outer

diameter than the main portion 41 1s provided at this rear end
portion.

When assembling the collar 4A and the lower tube 3 to the
upper tube 2A, the grease G 1s coated on the mmner circum-
terential face 2a of the end portion of the upper tube 2A as
illustrated 1n FIG. 8A, for example, and the collar 4A 1s
inserted into the upper tube 2A as illustrated in FIGS. 8B and
8C. Accordingly, the grease G 1s disposed between the 1nner
circumierential face 2a of the upper tube 2A and the outer
circumierential face 4a of the main portion 41 of the collar
4A.

Thereafter, the grease G 1s coated on the outer circum-
ferential face 3a of the lower tube 3 as i1llustrated 1n FIG. 8D,
and the lower tube 3 i1s inserted into the collar 4A as
illustrated 1n FIG. 8E. Accordingly, the grease G coated on
the outer circumierential face 3a of the lower tube 3 1s
disposed between the inner circumierential face 45 of the
collar 4A and the outer circumierential face 3a of the lower
tube 3.

In this comparative example, a process of coating the
outer circumierential face 3a of the lower tube 3 with the
grease G becomes necessary, increasing the man-hours of
work.

Advantages of Embodiment

According to the present embodiment described above,
the o1l feed orifices 40 are formed in the collar 4, and
accordingly inserting the collar 4 into the upper tube 2
guides the grease G from the outer circumierential face 4a
side to the inner circumierential face 44 side via the o1l feed
orifices 40. Thus, the grease G can be disposed between the
inner circumierential face 46 of the collar 4 and the outer
circumierential face 3a of the lower tube 3 without coating
the grease G on the outer circumierential face 3a of the
lower tube 3 as 1n the comparative example described above,
for example, and the man-hours at the time of manufacturing
can be reduced.

Also, the collar 4 has the annular protrusion 42 accom-
modated 1n the expanded portion 21 of the upper tube 2, and
the o1l feed orifices 40 open to the end face 42a of the
annular protrusion 42 in the axial direction, whereby the
grease G 1nside the expanded portion 21 1s readily guided
into the o1l feed orifices 40. The o1l feed onfices 40 also open
to the outer circumierential face 4256 of the annular protru-
sion 42, further facilitating introduction of the grease G to
the o1l feed orifices 40.

Also, the flange portion 43 1s provided to the collar 4, and
accordingly the grease G inside the expanded portion 21 can
be suppressed from leaking out of the upper tube 2. More-
over, the o1l feed orifices 40 are formed inclined as to the
center axis of the upper tube 2, and accordingly the grease
G smoothly flows from the outer circumierential face 4a
side to the inner circumierential face 46 side.

Notes

Although the disclosure has been described based on an
embodiment, this embodiment does not limit the disclosure
according to the Claims. It should also be noted that not all
combinations of features described in the embodiment are
indispensable to means for solving the object of the disclo-
sure.

Also, the disclosure may be carried out modified as
appropriate, with part of the configurations omitted, or
configurations added or substituted without departing from
the essence thereol. For example, an arrangement 1s
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described 1n the above embodiment in which the collar 4 1s
fixed to the upper tube 2 and the inner circumierential face
4b of the collar 4 slides over the outer circumierential face
3a of the lower tube 3, but this 1s not limiting, and an
arrangement may be made 1n which the collar 4 1s fixed to
the lower tube 3, and the inner circumterential face 2q of the
upper tube 2 slides over the outer circumierential face 4a of
the collar 4.

Although description 1s made 1n the above embodiment
regarding an arrangement in which the steering column
device 1 has the power-assisted steering device 9, the
disclosure can be applied to a steering column device that
does not have a power-assisted steering device, as well.

What 1s claimed 1s:

1. A steering column device for supporting a steering shaft
such that the steering shaft 1s rotatable with respect to the
steering column device, a steering wheel being linked to the
steering shaft, the steering column device comprising:

a metal outer-side cylindrical member that 1s relatively

movable 1n an axial direction:

a metal mnner-side cylindrical member that 1s relatively

movable 1n the axial direction; and

a resin intermediate cylindrical member that 1s disposed

between the outer-side cylindrical member and the
inner-side cylindrical member, wherein

a semisolid lubricating o1l 1s disposed between an outer

circumierential face of the intermediate cylindrical
member and the outer-side cylindrical member, and
between an inner circumierential face of the interme-
diate cylindrical member and the inner-side cylindrical
member, and

the mntermediate cylindrical member has an o1l feed orifice

through which the semisolid lubricating o1l 1s guided
from an outer circumierential face side to an inner
circumierential face side when inserting the interme-
diate cylindrical member 1nto the outer-side cylindrical
member.

2. The steering column device according to claim 1,
wherein

the intermediate cylindrical member has an annular pro-

trusion at a rear end portion 1n a direction of 1nsertion
into the outer-side cylindrical member,

the outer-side cylindrical member has an expanded por-

tion that accommodates the annular protrusion, and
the o1l feed orifice opens to an end face of the annular
protrusion at a far side of the expanded portion.

3. The steering column device according to claim 2,
wherein

the intermediate cylindrical member has a flange portion

that has a larger outer diameter than the annular pro-
trusion at the rear end portion in the direction of
insertion, and

the o1l feed orifice opens to an outer circumierential face

of the annular protrusion located further forward 1n the
direction of insertion than the flange portion.

4. The steering column device according to claim 3,
wherein at least part of the o1l feed orifice 1s inclined as to
a center axis of the outer-side cylindrical member such that
at least a part of the o1l feed orifice extends turther rearward
in the direction of insertion as the o1l feed orifice becomes
closer to the inner circumierential face side.

5. The steering column device according to claim 1,
wherein

at least part of the o1l feed orifice 1s inclined as to a center

ax1s of the outer-side cylindrical member such that at
least a part of the o1l feed orifice extends further
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rearward 1n a direction of insertion as the oil feed
orifice becomes closer to the inner circumierential face
side.

6. The steering column device according to claim 2,

wherein 5
at least part of the o1l feed onfice 1s inclined as to a center
axis ol the outer-side cylindrical member such that at
least a part of the o1l feed orifice extends further
rearward 1n the direction of insertion as the o1l feed
orifice becomes closer to the inner circumiferential face 10
side.

7. A manufacturing method for the steering column device

according to claim 1, the manufacturing method comprising:

a first process of coating the inner circumierential face of
the outer-side cylindrical member or the outer circum- 15
ferential face of the intermediate cylindrical member
with the semisolid lubricating o1l;

a second process of 1serting the intermediate cylindrical
member mto the outer-side cylindrical member; and

a third process of inserting the inner-side cylindrical 20
member 1nto the inner side of the intermediate cylin-
drical member that 1s inserted into the outer-side cylin-
drical member, wherein the semisolid lubricating oil
guided from the outer circumierential face side of the
intermediate cylindrical member to the mner circum- 25
ferential face side in the second process 1s disposed
between the inner circumierential face of the interme-
diate cylindrical member and the inner-side cylindrical
member 1n the third process.

% x *H % o 30
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